Muscle puns following suxamethonium were first noted in 1952 (Bourne, Collier and Somers, 1952) . Numerous studies have since confirmed that these myalgias frequently follow minor surgical procedures (Churchill-Davidson, 1954; White, 1962; Craig, 1964; Glauber, 1966) , but there is less evidence for their occurrence after major surgery. We studied the occurrence and severity of postoperative muscle pains after a standard abdominal operation to determine if there was any association between myalgia after operation and the use of suxamethonium during operation.
METHODS
Forty consecutive patients with Hodgkdn's disease undergoing "staging laparotomy" (splenectomy, liver biopsy, abdominal and pelvic lymph node biopsy, and bone marrow aspiration) were randomly assigned to one of two study groups. Premedication consisted of an opiate and an anticholinergic drug and no patient received diazepam. In the operating theatre, an i.v. cannula was placed in the right hand. Following preoxygenation, anaesthesia was induced in both groups with i.v. thiopentone 4 mg kg"
1 . Patients in group 1 were then given i.v. pancuronium bromide 0.1 mg kg" 1 , and tracheal intubation was was performed 3.5-5 min later. Group 2 patients were given i.v. suxamethonium 1.0 mg kg" 1 and intubation was performed after 45-60 s. No patient in either group received suxamethonium at any other time during the operation. Anaesthesia was maintained with 1.0-2.5% enflurane in 60% nitrous oxide in oxygen in half the number of patients in both groups. In the other patients, anaesthesia was maintained with 70% nitrous oxide in oxygen, supplemented with pethidine. Patients in both groups received pancuronium bromide for muscle relaxation during surgery, and ventilation of the lungs was controlled mechanically.
The occurrence of muscle fasciculatdons and the degree of relaxation at the time of intubation were noted. Each patient was visited on the 1st and 2nd days after operation by an anaesthetist who was unaware of the drugs received. Standard questions were asked (Churchill-Davidson, 1954) , including "Do you have, or have you had any pains in your muscles following your operation ?" If the answer was "yes", the location, duration and degree of pain were recorded.
RESULTS
Age, body weight and sex distribution, anaesthetic technique, patient position and duration of surgery were similar in the two groups. All but one patient in group 2 exhibited muscle fasciculations after receiving suxamethonium; no patient in group 1 fasciculated. Relaxation for intubation was considered adequate in all the patients. Seven patients in group 1 (35%) and six in group 2 (30%) experienced myalgia after operation (table I) . One patient in group 1 (5%) and one in group 2 (5%) had muscle pains at several sites, but only one patient in the whole series had severe muscle pain at a site different from the operative wound. Complaints of myalgia were as frequent in males as in females. The sites of myalgia were similar to those previously reported following suxamethonium (Burtles and Tunstall, 1961; Craig, 1964) . When surgery lasted more than 90 min, 50% of patients experienced muscle pain, compared with a very small frequency of myalgia when surgery lasted less than 90 min (table II) .
All patients received opiate analgesic drugs to relieve incisional pain and all were ambulant within 24 h after surgery. There were no complications after operation in any patient.
DISCUSSION
In matched patients undergoing a standard abdominal operation we could not demonstrate a difference in the frequency or severity of postoperative myalgia between patients receiving only pancurpnium for tracheal intubation and those receiving suxamethonium. Postoperative muscle pain occurs in 0.2-89% of patients who have received suxamethonium (Dottori, Lof and Ygge, 1965) . The wide variation in the reported frequency of suxamethonium myalgia makes it difficult to compare previous studies, since these investigations lacked standardization of the many factors believed to influence muscle pains after operation, such as age, sex, anaesthetic technique, duration and type of surgical procedure, patient position during operation, postoperative care, medication and time and extent of ambulation. Our two groups were identically matched for all of the above and all operations were performed by the same surgical team. Previous studies have shown that the occurrence of suxamethonium myalgia is greatest after outpatient (Churchill-Davidson, 1954), dental (Glauber, 1966) or other "minor" procedures (Craig, 1964; Dottori, Lof and Ygge, 1965) . The postoperative muscle pains following these minor procedures are probably truly associated with suxamethonium, since they can be modified by a variety of techniques, including pretreatment with a small dose of non-depolarizing myoneural blocking drug before giving suxamethonium (Churchill-Davidson, 1954; Lamoreaux and Urbach, 1960; White, 1962; Dottori, L6f and Ygge, 1965; Glauber, 1966) , lignocaine (Usubiaga et al., 1967; Haldia, Chatterji and Kackar, 1973) , thiopentone (Burtles and Tunstall, 1961; Craig, 1964) , vitamin C (Gupte and Savant, 1971 ) and diazepam (Verma, Chatterji and Mathur, 1978) . The most commonly employed method, pretreatment with a non-depolarizing myoneural blocker, did not reduce the frequency of myalgia after operation in two wellcontrolled studies of patients undergoing major abdominal surgery (Bryson and Ormston, 1962; Brodsky, Brock-Utne and Samuels, 1979) .
Is suxamethonium myalgia after abdominal surgery a true clinical entity? There were no differences between the patients receiving only pancuronium and those receiving suxamethonium in our study. The presence of fasciculations was not related to the occurrence of muscle pains after operation in this or in previous studies (Lamoreaux and Urbach, 1960; Brodsky and Brock-Utne, 1979) .
There are many causes of non-incisional muscle pain after operation. The nature of the surgery determines the time for which the patient is confined to bed after operation. The more active the patient following surgery, the more likely is the occurrence of myalgia (Churchill-Davidson, 1954) , and after abdominal surgery patients are not very active. Postoperative wound pain may distract the patient's attention from any relatively minor myalgia. More extensive procedures with greater incisional pain require treatment with potent analgesics and this, in turn, may modify any suxamethonium myalgia. All our patients received morphine or pethidine during the period of study. Endotracheal intubation may cause neck pain and stiffness even when no suxamethonium has been used (Burtles and Tunstall, 1961; Bryson and Ormston, 1962) . Duration of surgery and patient position during operation are also factors to be considered. In our study, only one patient of 16 (6%) from both groups in which surgery lasted less than 90 min had muscle pain after operation. Twelve of 24 patients (50%) in whom surgery lasted more than 90 min had postoperative myalgia and there was no difference in the frequency between the two groups (table II) . When shoulder pain occurred after operation, it was usually present only in the left shoulder. This may be related to surgical manipulation and retraction in the area of the left diaphragm during splenectomy.
It is not possible to separate true suxamethonium myalgia from muscle pains as a result of other factors. Whatever the cause, only one patient in this study experienced clinically significant non-incisional muscle pain. Therefore we question the need for drug pretreatment for the prevention of suxamethonium myalgia in patients undergoing major abdominal surgery.
DOULEURS MUSCULAIRES POSTOPERATOIRES
ET LE SUXAMETHONIUM RESUME Pour facdliter l'intubation tracheale, on a administre a deux groupes de malades assortis souffrant de la maladie de Hodgkin et devant subir une laparotomie en plusieurs temps, du thiopentone, du bromure de pancuronium ou du suxamethonium a raison de 1 mg kg" 1 (groupe 2). II n'y a eu aucune difference dans les emplacements ou le degre de myalgie postoperatoire entre les groupes. On en a conclu que les efforts faits pour diminuer la frequence des douleurs musculaires provoquees par le suxamethonium, chez les malades subissant des interventions abdominales majeures, ne sont pas justifies. 
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